




 i 
H:\2022\22-0039\Technical Studies\HRA 

TABLE OF CONTENTS 
   

Section 1 – Introduction ................................................................................................1 

Purpose and Methods of Analysis ............................................................................................................ 1 
Project Description .................................................................................................................................... 1 

Section 2 – Setting .........................................................................................................4 

Existing and Surrounding Land Uses ....................................................................................................... 4 
Sensitive Receptors .................................................................................................................................. 4 
Analysis Setting ......................................................................................................................................... 4 
Diesel Particulate Matter Background ...................................................................................................... 4 

Health Risks ........................................................................................................................................... 5 
Regulations ............................................................................................................................................... 5 

Section 3 – Emissions Estimates ..................................................................................8 

Modeling Methodology ............................................................................................................................. 8 
Truck Counts ....................................................................................................................................... 11 
Truck Idling .......................................................................................................................................... 11 
Diesel Particulate Matter Dispersion Modeling ................................................................................... 11 

Estimation of Health Risks ...................................................................................................................... 12 
Cancer Risks ....................................................................................................................................... 12 
Modeled Cancer Risks ........................................................................................................................ 13 
Non-Cancer Risks ............................................................................................................................... 16 
Recommended Mitigation Measures .................................................................................................. 16 
Conclusion ........................................................................................................................................... 16 

Section 4 – References ................................................................................................ 17 

References Cited ..................................................................................................................................... 17 
 



 ii 

LIST OF FIGURES 

Figure 1 – Project Location ........................................................................................................................... 2 
Figure 2 – Site Plan ....................................................................................................................................... 3 
Figure 3 – Discrete Receptor Locations ..................................................................................................... 14 
 
LIST OF TABLES 

Table 1 – Local Road Segments Modeled ................................................................................................... 9 
Table 2 – EMFAC2017 Emission Factors Used .......................................................................................... 10 
Table 3 – Average Daily Truck Traffic ......................................................................................................... 11 
Table 4 – Project-Generated Cancer Risk (2024) at Discrete Receptors ................................................... 15 
 

APPENDIX 

A – Dispersion Modeling Parameters and Output 



City of Moreno Valley 
PEN22-0144 Health Risk Assessment 

 1 

Section 1 – Introduction 

Purpose and Methods of Analysis 
Health risk assessments are commonly used to estimate the health risks to the surrounding community 
from projects that significantly increase the number of diesel vehicles and hence increase the amount of 
diesel particulate matter (DPM) in the area. The proposed Project includes one, single non-refrigerated 
warehouse building, which will result in an increase in the number of diesel trucks in the Project vicinity.  

The intent of this report is to support the California Environmental Quality Act (CEQA) document being 
prepared by the City of Moreno Valley for the Project. The analysis examines the diesel exhaust 
emissions from Project-generated traffic in the Project vicinity from diesel trucks traveling along local 
roads.  

The dispersion and concentration of DPM was modeled using AERMOD. The roadways were modeled 
as line sources represented by adjacent volume sources. Emission factors were obtained using 
EMFAC2017. The estimation of health risks (both cancer and non-cancer) from DPM was performed 
following the guidelines established by the South Coast Air Quality Management District (SCAQMD) for 
health risk assessments from known DPM. The methods and assumptions used in this analysis are 
explained in greater detail in Section 3.  

Project Description 
The Project site is located on approximately 8.01 net acres on Day Street, south of Alessandro 
Boulevard, in the City of Moreno Valley, California. (Figure 1 – Project Location) The Project applicant 
proposes the demolition of an existing 63,220 square feet (SF) building and the development of an 
approximate 164,968 SF non-refrigerated warehouse building that includes 3,500 SF of office space and 
3,500 SF of mezzanine office space. The warehouse building will feature approximately 25 dock doors 
on the eastern side of the proposed building. (Figure 2 – Site Plan)   

The Project will be constructed as a speculative warehouse building; that is, there is not a specific tenant 
identified at this time. To present a conservative analysis or worst-case conditions, this analysis 
assumes the Project would be operated 24 hours per day, seven days per week. 
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Section 2 – Setting 

Existing and Surrounding Land Uses 
The proposed Project site is developed and contains an existing industrial building with outdoor storage. 
The surrounding area is mostly developed with industrial uses, for the exception of a vacant lot 
southwest of the Project site. The sensitive receptors analyzed herein include existing residential uses, 
most of which are legal, non-conforming residential uses that are designated as Business Flex uses in 
the Moreno Valley General Plan. 

Sensitive Receptors 
“Sensitive receptors” refer to those people most susceptible to respiratory distress such as asthmatics, 
the elderly, very young children, people already weakened by other diseases or illness and persons 
engaged in strenuous work or exercise. SCAQMD defines a "sensitive receptor" as a land use or facility 
such as residences, schools, childcare centers, athletic facilities, playgrounds, retirement homes, and 
convalescent homes. (SCAQMD 1993, p. 1-2) 

Analysis Setting 
The human health effects examined in this analysis are the inhalation cancer risks and chronic non-
cancer health effects due to exposure to airborne diesel exhaust. The potential health risks were 
estimated using modeling and health risk assessment methodology established by the: 

• Office of Environmental Health Hazard Assessment (OEHHA) of the California Environmental 
Protection Agency (CalEPA) 

• South Coast Air Quality Management District (SCAQMD) 
• U.S. Environmental Protection Agency (USEPA) 
• California Air Resources Board (CARB) 

Diesel Particulate Matter Background 
Particulate matter in the less than or equal to 10 micron diameter size range (PM-10) is usually formed 
from mechanical action, such as dust and tire debris. These particles are large enough that they settle 
out of the air rapidly due to gravitational settling. While in the air, they contribute to visibility degradation 
and enter into the respiratory tracts of humans. However, they do not travel as far into the respiratory 
system as the smaller PM-2.5 (particles with a diameter of 2.5 microns or smaller) particles. PM-2.5 is 
formed through the accumulation of smaller particles or the condensation onto the surface of the smaller 
particles, which are directly emitted from cars and trucks. The particles in this 2.5 micron size range 
have the longest atmospheric lifetimes of any particles in the atmosphere of about 10 days and can be 
transported for up to 1,800-miles from the emission source.  

Diesel exhaust is a complex mixture of inorganic and organic compounds that exist in the gaseous, 
liquid, and solid phases. The primary gaseous components are nitrogen, oxygen, carbon dioxide, and 
water vapor. As a result of incomplete combustion, diesel exhaust also includes over 40 substances that 
are listed as hazardous air pollutants by the USEPA and by CARB as toxic air contaminants (TACs). 
Exhaust from diesel engines contains approximately 20 times more particles than exhaust from 
comparable gasoline engines. Over 90 percent of the mass of the particles are less than 2.5 microns in 
diameter and are easily inhaled into the bronchial and alveolar regions of the lung. The particles are 
mainly aggregates of spherical carbon particles coated with inorganic and organic substances. The 
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inorganic fraction primarily consists of elemental carbon, while the organic fraction consists of soluble 
organic compounds such as aldehydes, alkanes, alkenes, high-molecular weight polycyclic aromatic 
hydrocarbons (PAH), and PAH-derivatives, such as nitro-PAHs. Many of these PAHs and PAH-
derivatives, especially nitro-PAHs, have been found to be mutagens and carcinogens. Nitro-PAH 
compounds can also be formed during transport through the atmosphere by reactions of adsorbed PAH 
with nitric acid and by gas-phase radical-initiated reactions in the presence of oxides of nitrogen (NOX) 
(CARB 1998). 

There are three groups of sources of diesel exhaust in California: 

• Mobile sources (on-road vehicles and other mobile sources), 
• Stationary area sources (e.g., oil and gas production facilities, stationary engines, shipyards, 

repair yards), and 
• Stationary point sources (e.g., chemical manufacturing, electric utilities). 

Of these sources, on-road mobile sources (heavy-duty trucks, buses, light-duty cars and trucks) 
contribute the majority of total diesel exhaust PM-10 emissions in California. 

Health Risks 
OEHHA analyzed more than 30 studies of workers exposed to diesel exhaust. OEHHA reported that 
diesel-particle levels measured in California’s air in 2000 could cause 540 “excess” cancers (beyond 
what would occur if there were no diesel particles in the air) in a population of 1 million people over a 70-
year lifetime. (OEHHA 2001). 

According to OEHHA, scientific evidence suggests that non-cancer lung damage (such as reduced lung 
function and increased sensitivity to asthma) can occur when long-term ambient DPM levels are greater 
than 5 µg/m3. Although this is higher than the average concentration of DPM in California’s air, people 
can be exposed to DPM concentrations greater than 5 µg/m3 near truck stops, busy freeways, and other 
places where multiple diesel engines are in operation.  

Regulations 
The local air districts (such as SCAQMD) have the primary responsibility for control of air pollution for all 
sources, except for mobile source emissions, which are under the control of CARB. On August 27, 1998, 
following a 10-year review process, CARB listed DPM as a toxic air contaminant (TAC).  

The USEPA, CARB, and SCAQMD have adopted many regulations that have resulted in or will reduce 
particulate matter (PM), nitrogen oxides (NOX), and sulfur oxides (SOX) emissions from diesel-fueled 
engines. Some of the existing control measures are: 

• a requirement for low sulfur/low aromatic diesel fuel that reduces PM, NOX, and SOX emissions 
(October 1993). 

• emission standards for NOX emissions from diesel cars, trucks, and urban buses (phased in from 
1984 through 2004). 

• roadside testing of heavy-duty on-road vehicles for excessive PM emissions (1991) and a 
requirement for fleet inspection and maintenance of heavy-duty vehicles (Summer 1998). 

• emission standards that restrict the amount of PM and NOX that can be emitted from many 1995 
and newer diesel utility engines.  
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• a requirement limiting the idling of diesel-fueled commercial vehicles to five minutes at any 
location pursuant to Section 2485 of Chapter 10 within Title 13 of California Code of Regulations 
(February 1, 2005). 

In October 2000, the USEPA published the final rule for new diesel engine standards beginning in 2004 
for all diesel vehicles over 8,500 pounds. Additional diesel standards and test procedures in this rule 
began in 2007. Heavy-duty gasoline engines are required to meet new, more stringent standards starting 
no later than the 2005 model year. The new standards require gasoline trucks to be 78 percent cleaner 
and diesel trucks to be more than 40 percent cleaner than the models of 2000 (USEPA 2000a). In 
December 2000, the USEPA established a comprehensive national control program that regulates the 
heavy-duty vehicle and its fuel as a single system. New emission standards took effect in model year 
2007 and apply to heavy-duty highway engines and vehicles. The new standards for PM took full effect 
for diesel engines in the 2007 model year. Gasoline engines will also be subject to these standards, 
requiring full compliance in the 2009 model year. In addition, the level of sulfur in highway diesel fuel was 
reduced by 97 percent to no more than 15 parts per million (ppm) in mid-2006. As a result of this 
program, each new truck and bus is more than 90 percent cleaner (USEPA 2000b). 

In October 2000, CARB completed a risk reduction plan (CARB 2000) to reduce DPM emissions 
throughout the state. The plan proposed measures which required all new diesel-fueled vehicles and 
engines to use state-of-the-art catalyzed DPM filters and very low sulfur diesel fuel. In addition, all 
existing vehicles and engines were to be evaluated, and wherever technically feasible and cost-effective, 
retrofitted with DPM filters. One of the incentive programs still in effect is the Carl Moyer Program. The 
Carl Moyer program is a clean engine incentive program. This program provides money in the form of 
grants to cover the incremental portion of the cost to purchase cleaner burning engines or retrofitting 
existing ones.  As with new engines, very low sulfur diesel fuel should be used by retrofitted vehicles and 
engines. It was estimated that full implementation of the plan, including proposed federal measures, 
would result in reductions in DPM emissions and associated cancer risks of 75 percent by 2010 and 85 
percent by 2020. On February 27, 2004, CARB announced the approval of five diesel air toxic control 
measures (ATCM) control measures (CARB 2004), which will limit DPM as part of the plan.  

In 2008, CARB approved the Statewide Truck and Bus Rule. The regulation applies to nearly all 
privately- and federally-owned diesel-fueled trucks and buses with a gross vehicle weight rating greater 
than 14,000 pounds. This regulation was last amended in December 2014 to provide more time for fleets 
to comply (CARB 2014).  The amended regulation requires installation of PM retrofits beginning in 2012 
and replacement of older trucks starting in  2015.  By January 1, 2023, nearly all vehicles would need to 
have 2010 model year engines or equivalent.  

In June 2000, SCAQMD announced new fleet vehicle rules (SCAQMD 2000), which will seek to gradually 
shift public agencies to low emissions and alternative fuel vehicles. Whenever a public fleet operator with 
15 or more vehicles replaces or purchases new vehicles, they must be either low-emission or alternative-
fueled. This would also apply to vehicles used to transport passengers to and from airports in the region. 
Following adoption of the first six fleet rules, the Engine Manufacturers Association sued AQMD in 
district court in August 2000. Plaintiffs appealed to the 9th Circuit Court of Appeals in San Francisco, 
which affirmed the lower court’s decision. Plaintiffs sought review in the Supreme Court of the United 
States and heard the case on January 14, 2004 (SCAQMD 2004). On April 28, 2004, the Supreme Court 
issued an opinion that, under the Clean Air Act, SCAQMD (and other local jurisdictions) are prohibited 
from adopting regulations that require private fleet owners to purchase clean-fueled vehicles. However, 
the court allowed the possibility that fleet rules can be applied to public fleets and may be valid for 
leased and used vehicles (SCAQMD 2004). 
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Both federal and state Clean Air Acts require that each non-attainment area prepare a plan to reduce air 
pollution to healthful levels. The 1988 California Clean Air Act and the 1990 amendments to the federal 
Clean Air Act (CAA) established new planning requirements and deadlines for attainment of the air 
quality standards within specified time frames, which are contained in the State Implementation Plan 
(SIP). Amendments to the SIP have been proposed, revised, and approved since 1990. The currently 
adopted clean air plan for the South Coast Air Basin (Basin) is the 1999 SIP Amendment for ozone, 
approved by the USEPA in 2000. The Air Quality Management Plan (AQMP) for the Basin establishes a 
program of rules and regulations directed at attainment of the state and national air quality standards. 
The AQMP control measures and related emission reduction estimates are based upon emissions 
projections for a future development scenario derived from land use, population, and employment 
characteristics defined in consultation with local governments. The SCAQMD adopted an updated 
AQMP in March 2017, which outlines the air pollution measures needed to meet federal health-based 
standards (SCAQMD 2016). Specifically, the Plan includes control strategies to demonstrate attainment 
with various ozone and PM 2.5 National Ambient Air Quality Standards (NAAQS) by specified deadlines; 
it incorporates the latest scientific and technological information and planning assumptions, including 
Southern California Association of Governments’ (SCAG’s) 2016 Regional Transportation 
Plan/Sustainable Communities Strategy and updated emission inventories and modeling methods.  

The AQMP points out that the regulation of emissions from ships, aircraft, trains, and off-road farm and 
construction equipment less than 175 horsepower are under federal jurisdiction, yet emissions from 
these sources continues to represent a significant and increasing portion of the emissions inventory in 
the Basin. In order to attain federal standards, the emissions reduction burden will have to be shifted to 
other stationary and mobile sources that have been regulated. The AQMP includes measures at the state 
and federal level that will have to be complied with. In addition, several measures aimed at reducing PM 
emissions will also be implemented. They include a measure to install electric systems at truck stops in 
order to eliminate truck idling and operation of auxiliary engines to power refrigerated trailers and units, a 
mitigation fee program for federal sources, and the authority to implement regulations in the event that 
USEPA or CARB does not develop aggressive programs to reduce emissions from vehicles.  

The SCAQMD CEQA Air Quality Handbook (1993) states that emissions of TACs are considered 
significant if a health risk assessment shows a Maximum Individual Cancer Risk (MICR) of greater than 
ten (10) in one million. Based on guidance from SCAQMD (SCAQMD 2003), 10 in one million is used as 
the threshold for this Project. For non-cancer risks, the threshold is a hazard index value greater than 
one (1).  
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Section 3 – Emissions Estimates 

Modeling Methodology 
This health risk assessment was performed using AERMOD and in accordance with the SCAQMD’s 
Health Risk Assessment Guidance for Analyzing Cancer Risk from Mobile Source Diesel Idling Emissions 
for CEQA Air Quality Analysis (SCAQMD 2003) and the 2017 Risk Assessment Procedures for Rules 
1401, 1401.1 and 212 Version 8.1, which is based on OEHHA’s The Air Toxics Hot Spots Program 
Guidance Manual for the Preparation of Health Risk Assessments (“Guidance Manual”) (SCAQMD 2017).  

SCAQMD recommends using the USEPA’s AERMOD model for mobile source emissions impact 
assessments by modeling the individual roadways as line sources represented by adjacent volume 
sources, consistent with the USEPA Haul Road Workgroup Recommendations (USEPA 2012). For 
dispersion analysis, AERMOD has four source types that the user can choose from. Point sources refer 
to stacks, where the pollutants are released from a single point. The area source model is used to 
simulate the effects of fugitive emissions from sources such as storage piles and slag lumps. The open 
pit source model is used to simulate fugitive emissions from below-grade open pits, such as surface 
coal mines or stone quarries. The volume source model is used to simulate the effects of emissions from 
sources such as building roof monitors and line sources, which include roads. This study uses the 
volume source model, as recommended by SCAQMD. Modeled sources were assumed to have a 
constant and steady emission rate for all hours of the day. 

Due to the large number of volume sources modeled for this analysis, the corresponding coordinates of 
each volume source have not been included in this report. However, tables showing the roadways and 
volume sources modeled are included in Appendix A. In order to model the mobile source emissions 
from area diesel truck traffic, the roadways were treated as line sources represented by multiple 
adjacent volume sources. The initial horizontal and vertical plume standard deviations must be 
computed for each volume source modeled. According to the AERMOD user’s guide, the initial 
horizontal standard deviation (σy) of individual volume sources should be estimated as the distance 
between separate volume sources divided by 2.15. In a similar manner, the AERMOD user guide 
specifies that the source initial vertical standard deviation (σz) for a surface-based source (simulating 
truck travel on roadways or idling at truck bays) should be estimated as the height of the building divided 
by the same factor of 2.15. For roadway parameters, the USEPA Haul Road Workgroup 
Recommendations was utilized for calculating the volume source characteristics based on the height 
and width of heavy duty diesel trucks.  

The area studied as part of this health risk assessment is much larger than the Project site itself and is 
bounded by bounded by Bay Avenue to the north, Interstate 215 (I-215) to the west, Golden Crest Drive 
to the south, and Elsworth Street to the east. The local roadway segments modeled are listed in Table 1, 
below, and are based on the truck distribution patterns identified in the City of Moreno Valley Scoping 
Agreement for Traffic Study (Scoping Agreement) (WEBB 2022).  
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Table 1 – Local Road Segments Modeled 

Roadway Link Segment Description 
Average Vehicle 

Speed (mph) 

Day Street B/n South Driveway and North Driveway 15 

Day Street B/n North Driveway and Alessandro Boulevard 15 

Alessandro Boulevard B/n Day Street and I-215 Ramps 30 

 

In order to do the dispersion analysis, the initial concentration of DPM emitted per roadway segment 
modeled has to be estimated. The EMFAC2017 (CARB 2020) developed by CARB was utilized to obtain 
an average emission factor for 2024 (Project opening year) using the meteorological data for the South 
Coast Air Basin to estimate the particulate matter (PM) emissions generated by the truck traffic on the 
local roads near the Project site.  

EMFAC2017 results are available by vehicle category. The Project-specific Scoping Agreement provides 
truck data by axle number categorizing trucks as either 2-axle, 3-axle, or 4+-axle. To convert the axle-
based truck categories to those within EMFAC2017, one of SCAQMD’s recommended methods was 
used which equates 2-axle trucks to Light-Heavy Duty Diesel trucks (LHDT), 3-axle trucks to Medium-
Heavy Duty Diesel Trucks (MHDT), and 4+-axle trucks to Heavy-Heavy Duty Diesel Truck (HHDT) 
(SCAQMD 2011).  

Since PM emissions are also a function of vehicle speed, the modeled vehicle speeds along local roads 
and the freeway ranging between 5 miles per hour (mph) and 30 mph, depending on the road segment, 
were used. An average vehicle speed of 5 mph was modeled for the trucks traveling within the Project 
site. These vehicle speeds were chosen after consultation with staff at SCAQMD,1 who suggested that 
the average vehicle speed be reduced for each roadway below the posted speed limit in order to model 
emissions from diesel trucks while they are idling at traffic lights or in congested traffic conditions. 
Table 2 summarizes the emission factors and corresponding vehicle speeds used.  

The below emission factors were adjusted to reflect actual percentages for each truck category 
identified in the Scoping Agreement (WEBB 2022) for the modeled scenarios on each road modeled to 
produce an average emission factor for each road segment modeled. These emission factors were 
averaged for each of the four age bins in the 2017 SCAQMD Guidance for each modeled scenario 
(Appendix A). For assessment of residential cancer risk, the risk is calculated in individual age bins (e.g., 
third trimester, 0 to 2 years, etc.) rather than a single lifetime calculation, whereas, for offsite workers the 
default assumption is that working age begins at 16 years (SCAQMD 2017). These age bins are based 
on scientific data, which has shown that young animals are more sensitive than adult animals to 
exposure to many carcinogens, and are designed to take into account the increased sensitivity to 
carcinogens during early-in-life exposure. Each age bin is adjusted by an Age Sensitivity Factor (ASF) 
when calculating cancer risks to account for this increased sensitivity.  

 

1  Staff communication with James Koizumi on March 5, 2004. 
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Table 2 – EMFAC2017 Emission Factors Used 

Speed 

 
2024 Project Emission Factors (grams/mile) 

LDT MDT HDT 

0 mph (Idling) 

-0.25 to 0 years 0.785 0.036 0.012 

0 to 2 years 0.785 0.038 0.012 

2 to 16 years 0.787 0.019 0.011 

16 to 30 years 0.787 0.019 0.011 

5 mph 

-0.25 to 0 years 0.064 0.006 0.013 

0 to 2 years 0.066 0.007 0.013 

2 to 16 years 0.040 0.006 0.012 

16 to 30 years 0.040 0.006 0.012 

15 mph 

-0.25 to 0 years 0.037 0.004 0.009 

0 to 2 years 0.038 0.004 0.009 

2 to 16 years 0.025 0.004 0.008 

16 to 30 years 0.025 0.004 0.008 

30 mph 

-0.25 to 0 years 0.020 0.003 0.007 

0 to 2 years 0.021 0.003 0.007 

2 to 16 years 0.014 0.003 0.007 

16 to 30 years 0.014 0.003 0.007 
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Truck Counts 
The number of Project trucks using local roads in 2024 was estimated as part of the Scoping Agreement 
(WEBB 2022) using trip generation rates and truck trip distribution maps. The assumptions for truck 
distributions (LHDT, MHDT, and HHDT) in each scenario are contained in detail in Appendix A. The local 
road segments and truck average daily traffic (ADT) used for this analysis are listed in Table 3. 

Table 3 – Average Daily Truck Traffic  

Roadway Link Segment Description 
Project Truck 

ADT 

Day Street B/n South Driveway and North Driveway 50 

Day Street B/n North Driveway and Alessandro Boulevard 100 

Alessandro Boulevard B/n Day Street and I-215 Ramps 100 

Truck Idling  
In addition to the emissions of DPM from trucks traveling along the roadways, it is also important to 
model the emissions of DPM from trucks while they are idling at the loading areas of the Project site. 
There is one loading area at the Project site, with approximately 25 dock doors on the east side of the 
building (Figure 2 – Site Plan). The emissions from the loading area were calculated as line volume 
sources utilizing the idling emission factor shown in Table 2, calculated by EMFAC2017. All trucks were 
conservatively assumed to idle in the loading area for 15 minutes.  

Diesel Particulate Matter Dispersion Modeling  
The AERMOD dispersion model uses available meteorological data (provided by SCAQMD) for the 
Project area in order to estimate the DPM concentrations at receptor locations. The meteorological data 
provided by SCAQMD used was for Perris, CA. Terrain data, National Elevation Dataset (NED) data 
available from U. S. Geological Survey, was used to produce terrain base elevations for all modeled 
sources and receptors. A uniform Cartesian receptor grid, with receptors placed at 50meter intervals, 
extending in each direction of the Project boundary and modeled roadways was used.  
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Estimation of Health Risks 

Cancer Risks  
Cancer risks are a calculated probability of the number of people who will develop cancer after exposure 
to DPM at the same concentration, 24 hours a day, 350 days a year for a lifetime of 70 years. As a 
conservative measure, the SCAQMD does not recognize indoor adjustments for residents. However, a 
study by published in the Journal of Air and Waste Management Association in 2001 (JAWMA 2001) 
shows that the typical person spends approximately 87 percent of their time indoors, 5 percent of their 
time outdoors, and 7 percent of their time in vehicles.  

The cancer risks from DPM occur exclusively through the inhalation pathway; therefore, the maximum 
individual cancer risk (MICR) can be estimated from the following equation: 

*MICRDPM = CPDPM • DIDPM  

where,  

MICRDPM  Cancer risk from diesel particulate matter (DPM); the probability of an individual 
developing cancer as a result of exposure to DPM. 

CPDPM 
1 Cancer Potency factor for DPM (mg/kg-day)-1; estimated probability that a person will 

contract cancer as a result of inhalation of a DPM concentration of 1mg per kilogram of 
bodyweight continuously over a period of 70 years CPDPM value of 1.1 (mg/kg-day)-1  

DIDPM 
2 Dose through inhalation (mg/kg-day) 

- obtained by multiplying Cair x ASF x ED x FAH x DBR x (EF/70) x 10-6 

o Cair is the Annual Average 24 hour per day concentration of DPM in air 
(µg/m3) (calculated by AERMOD). 

o ASF is the age specific factor. 

o ED is the exposure duration in years. 

o FAH is the fraction of time at home. 

o DBR is the daily breathing rate  

 To be most protective, the DBR was adjusted for each age group 
(95th percentile rate for age bins less than 2 years old and 80th 
percentile for older age groups, as recommended by CARB) 

o EF is the exposure factor 

 Most sensitive value of 0.96 used. 3 

 Off-site receptor value of 0.68 was used. 

* Table of data used in calculations can be found in Appendix A. 
1. From Table 2.0 of the 2017 SCAQMD Permit Application Package “N” (For Use in Conjunction with the 

Risk Assessment Procedures for Rules 1401, 1401.1 and 212 Version 8.1 [SCAQMD 2017]).  
2. From Table 4.0 of the 2017 SCAQMD Permit Application Package “N”. 
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This probability is usually expressed in terms of the number of people who will develop cancer per one 
million people who are also exposed. The exposure assumptions provided in the above calculations are 
based on the SCAQMD 2017 Permit Applications Package “N” which is based on The Air Toxics Hot 
Spots Program Guidance Manual for Preparation of Health Risk Assessments updated by OEHHA in 
2015 (OEHHA 2015). In 2015, OEHHA adopted updated Guidelines (OEHHA 2015) for risk assessments 
conducted under The Air Toxics “Hot Spots” Information and Assessment Act of 1987 (AB2588), which 
superseded the previous 2003 Guidelines. The Air Toxics “Hot Spots” Information and Assessment Act 
requires stationary sources (facilities) to report the type and quantity of substances they routinely release 
into the air. For risk assessments conducted under AB 2588, OEHHA applies specific adjustment factors 
to all carcinogens regardless of purported mechanism of action. However, U.S. EPA guidance relating to 

the use of early life exposure adjustment factors2 explains that use of adjustment factors is only 
necessary when carcinogens act “through the mutagenic mode of action.” A mutagen is a physical or 
chemical agent that changes genetic material, such as DNA, which increases the frequency of mutations 
and produces carcinogenic effects. The use of adjustment factors is recommended to account for the 
susceptibility of producing adverse health effects during early life stages from exposure to these 
mutagenic compounds. Because DPM does not elicit a mutagenic mode of action, the use of age 
specific adjustment factors is not warranted. Nonetheless, age adjustment factors were used herein to 
ensure a conservative analysis.   

Additionally, with regard to applicability of the risk assessment procedures, OEHHA has indicated that 
roadways are not part of the Hot Spots program because the program only addresses stationary 
sources. Nonetheless, this HRA conservatively used the 2017 updated Risk Assessment Procedures for 
Rules 1401 and 212.  

Modeled Cancer Risks 
Seven (7) separate discrete receptors located at sensitive receptors (Receptor 1 – Receptor 5) and off-
site worker receptors (Receptor 5 – Receptor 7) within the Project vicinity were modeled (Figure 3). All 
receptor locations were modeled at the nearest property boundary to provide a conservative analysis. 
Receptor 1 is a residential use on Pepper Street north of Alessandro Boulevard, northeast of the Project 
site. Receptor 2 through Receptor 4 are non-conforming residential uses northwest of the Project site, 
along Alessandro Boulevard. Receptors 5 - 7 are non-sensitive uses to the east, south, and west of the 
Project site.  

DPM concentrations were predicted at modeled receptor locations for each age bin using the emission 
factors described above and shown in Appendix A. The Project’s anticipated increases in DPM and 
cancer risk were modeled to determine if the Project would result in excess cancer risk above the 
SCAQMD threshold of 10 in one million.   

 

2  U.S. EPA, Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens, EPA/630/R-003F, 
March 2005. Available at: https://archive.epa.gov/raf/web/pdf/childrens_supplement_final.pdf.  

https://archive.epa.gov/raf/web/pdf/childrens_supplement_final.pdf
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The Project-generated cancer risk at discrete receptor locations modeled are summarized in Table 4, 
below.  

Table 4 – Project-Generated Cancer Risk (2024) at Discrete Receptors  

Receptor 
Cancer Risk  
(per million) 

Sensitive Receptors 
1 0.4 

2 0.6 
3 0.9 

4 0.9 

Off-site Worker Receptors 
5 0.5 

6 0.5 
7 0.2 

 

None of the modeled receptor locations would be exposed to Project-related excess cancer risks from 
DPM on the modeled roadways and site operations that exceed the SCAQMD threshold of 10 in one 
million. The highest cancer risk at modeled receptor locations is 0.9 per million, located at Receptor 3 
and Receptor 4’s property boundary of a sensitive receptor. The highest cancer risk at modeled off-site 
worker receptors is 0.5 per million, located at Receptor 5 and Receptor 6.  
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Non-Cancer Risks  
The non-cancer risks can be described as acute (short-term, generally 1-hour peak exposures) or 
chronic (long-term exposure, defined as 12 percent of a lifetime or about 8 years for humans) health 
impacts. OEHHA has developed acute and chronic reference exposure levels (REL) for determining the 
non-cancer health impacts of toxic substances. Exceeding the acute or chronic REL does not 
necessarily indicate that an adverse health impact will occur; however, levels of exposure above the REL 
have an increasing but undefined probability of resulting in an adverse health impact, particularly in 
sensitive individuals (OEHHA 2003). For DPM, there is no value for the acute REL and the chronic REL is 
5 µg/m3.  

The relationship for the non-cancer health effects of DPM is given by the following equation: 

HIDPM = CDPM / RELDPM 

where, 

HIDPM  Hazard Index; an expression of the potential for non-cancer health effects. 

CDPM Annual average DPM concentration in µg/m3.  

RELDPM Reference exposure level (REL) for DPM; the DPM concentration at which no adverse 
health effects are anticipated. 

The maximum DPM concentration is 0.04105 µg/m3 is reported for the second age bin and it occurs on 
site, near the truck loading area. Using the equation above, the hazard index is 0.00821 which is less 
than one percent of the allowed threshold of 1.  

Recommended Mitigation Measures 
Because the Project’s DPM emissions do not exceed the 10 in one million threshold, no mitigation is 
required.  

Conclusion 
Based on the analysis herein, without mitigation, the long-term DPM emissions directly from the Project 
will not result in cancer risks exceeding the SCAQMD 10-in-one-million threshold at modeled receptors. 

Non-cancer risks are less than one percent of the SCAQMD recommended threshold.  
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APPENDIX A 

 

Dispersion Modeling Parameters and Output 
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